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Abstract 
We investigate the possible differences between domestic and international visitors in terms of their online hotel 
booking behaviors. For our data set, we choose the most popular tourist destination in the world: Paris. We examine 
the influences of quality metrics (customer review volume and valance and star rating) and price on the proportion of 
online bookings originated domestically. We identify various specifications used in previous researches and test the 
models against our data set. We find that price and review volume are significant and negatively associated with the 
proportion of domestic online sales in all model specifications. The estimates of marginal effects across the various 
model specifications are mostly similar. While a ten percent increase in review volume decreases the proportion of 
domestic sales by about 0.2 percentage points, a ten percent increase in average room price decreases the proportion of 
domestic sales by about 1.9 percentage points. Neither star rating nor customer rating is statistically significant.   
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1. Introduction  
With the help of different information and communication technologies, the time that people spent on the internet 
increases. Customers also increasingly prefer to use online sites to buy goods and services and internet becomes the 
main sales and marketing channel for many industries. Among them, travel industry is one of the first and successful 
industries to use internet for doing the business. According to PhoCusWright, travelers will book one third of the 
world's travel sales online by the end of 2012 and online travel bookings will grow twice as fast as the total market. In 
addition to popularity of online sales of airline tickets, online hotel reservation become widely popular in travel 
industry and hotel revenues generated through online channels keep increasing (Marcussen 2008). According to a 
study by Google and OTX published in 2011, internet provides platform for prospective customers to learn experience 
of other travelers in addition to be the leading tool and the source for researching and booking travel. The report finds 
that 45% make personal travel plans and 54% make business travel plans based on reviews and more consumers are 
submitting their own reviews. 
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Hotel rooms are an example of experience goods. For such goods, before making purchasing decisions consumers 
usually seek quality information from various sources to reduce the uncertainty of product quality. Although internet 
provides detailed information about the hotel and its environment, there are still significant information asymmetries 
between domestic and international visitors. Compared to international visitors, domestic visitors probably are more 
knowledgeable about the city, its surroundings and the transportation system. Furthermore domestic visitors can easily 
communicate with local people in case they need help. Taking advantage of their information advantage, they can 
consider a wider set of hotels, hence they are less constrained in their hotel choice, and probably face a lower quality 
uncertainty. Despite these possible differences, domestic visitors are more or less alike international visitors in terms 
of the services they expect from a hotel room. Due to the possible differences between domestic and international 
visitors, domestic and international demand may also show different characteristics. Thus, it is important to understand 
, we investigate the possible 
differences between domestic and international visitors in terms of their online hotel booking behaviors. As we 
investigate the behavior of customers in the online channels, we consider the following features available through 
internet: quality metrics (customer review volume and valance and star rating), room price, location and hotel size. 
Since this analysis is especially important for the cities attracting a large proportion of international visitors, we have 
considered one of the most popular tourist destinations: Paris.  
Our analysis starts with considering three different models: an ordinary linear regression (OLS) model, a quasi-
likelihood model with the Bernoulli log-likelihood function, and a parametric regression model based on the beta 
distribution. Then, we consider whether the assumptions of these regression models are supported by the data.  Using 
our data set, we explore how customer ratings, review volume and hotel attributes such as star rating, average room 
pri
assumptions are violated, the assumptions of other two models cannot be rejected by data. While price and review 
volume have a significant and negative impact on the proportion of domestic bookings, we observe that customer 
review rating, star rating and hotel size are not significant.  
The empirical model presented in this study has practical implications for hotel management. The results show that 
there a
domestic and international users should be treated differently in the hotel reservation process. A hotel manager can 
estimate the proportion of domestic (international) sales using information on customer reviews and hotel specific 
features. Using the model, hotel managers can devise strategies for a preferred mix of domestic and international sales, 
make a better planning of resources, improve the occupancy rate of hotels and generate more profits.  
The remainder of the paper is organized as follows. First, we discuss relevant studies in the online review 
literature. Next, we discuss hypotheses and their background. Then, we present our data set, empirical model and 
results. We finish with a conclusion and the discussion of implications of our findings. 
2. Literature Review 
Researchers have investigated the drivers of the online product sales and the behavior of customers in many 
ecommerce setting. For example, Forman et al. (2008) and Chevaliear and Mayzlin (2006) analyze the effect of 
customer review and rating on the book sales. Using the ebay auction platform, Ba and Pavlou (2002) find that 
customer ratings reduce information asymmetry between the seller and the buyer and high customer ratings from past 
customers create price premium for making online transactions less risky. However, the behavior of customers on 
online channels has not been thoroughly investigated although hotel industry is one of the successful applications of e-
commerce. Furthermore, previous research in the hotel industry mainly investigates the behavior of customers on 
traditional hotel booking channels. Among these studies, the importance of hotel attributes in customer decision 
making is discussed in Bell (1996), Callan (1998), Lieus et al.(1994), Lockyer(2005 and Dolnicar & Otter (2003). 
most frequently used attributes in these papers are location, service, price, room and hotel features, security, reputation 
and star rating. There are significant differences between traditional and online channels. For example, in addition to 
star rating, customer rating is another quality measure in online hotel booking. Furthermore, it is possible to see the 
location details and compare hotel prices very easily on online channels. Moreover, there are significant differences 
between  traditional word of mouth and online reviews as online reviews have a wider reach, are more detailed and 
durable (Bhatnagar and Ghose 2004, Duan et al. 2008).   
Recently, researchers have investigated the behavior of hotel booking in online channels. Vermeulen and Seeger 
(2009) conduct an experimental study to analyze the effect of internet customer reviews on consumer decision making. 
They find that both negative and positive reviews enhance consumer awareness for hotels. Furthermore, positive 
reviews improve the attitudes toward hotels. Ogut and Tas (2011) investigate the impact of star rating and customer 
rating on hotel room sales and prices and find that higher customer rating increases the online sales. However, higher 
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star do not increases the online hotel room sales. They also show that there is a positive relationship between customer 
ratings and prices. Ghose et al (2011) illustrates how social media can be mined in order to generate a new ranking 
system in product search engines and propose a hotel ranking system that recommends products that provide on 
 
Rather than using a survey or an experimental analysis, we use real data extracted from one of the popular online 
hotel booking websites to analyze the impact of these attributes on the proportion of domestic (international) sales.  
3. Hypotheses 
We explore the impact of customer review ratings, review volume and hotel characteristics such as star rating, 
location, size and price on the proportion of domestic sales in our paper. These factors may influence domestic and 
For example, information asymmetries may exist between domestic and international customers. Being more 
knowledgeable about the city, its surroundings and the transportation system, domestic customers are more likely to be 
less constrained in their hotel choice that is without compromising quality for price they may consider a larger set of 
hotels. For this reason, international customers may prefer to pay more for the hotels having convenient location while 
domestic customer prefer to pay less for the same quality hotels as they have a larger set of choice. As a result of this, 
domestic visitors may exhibit higher price sensitivity as they probably have more information about hotels and their 
locations. Therefore, we construct the following hypotheses: 
 
H1:  All else equal, there is an inverse relationship between hotel price and the proportion of domestic sales. 
 
Star rating system helps prospective customers to assess what to expect from a hotel with a specific star and 
provides guidelines for them to make less risky hotel reservations by signaling that higher star hotels provide better 
service. Thus, star rating is considered as one of the most important attributes in the hotel selection process (Callan 
1998). As another quality measure, online customer ratings complement star rating by considering the opinion of 
customers.  It has been also shown that there is a significant positive relationship between the online product rating 
and successive sale of the product on that site (Dellarocas et al. 2007, Chevalier and Mayzlin 2006).  Specifically, 
nline hotel sales by up to 2.68% in Paris. 
Industry reports support these findings by reporting that 87% of the customer revealed that user generated content 
significantly affected their hotel selection decision and 40 % of the people stated that they read 
prior to their stay at that hotel (comScore and the Kelsey Group, 2007). Thus, customer and star ratings may signal 
international visitors and all else equal, both domestic and international customers are more likely to prefer hotels with 
higher average customer (star) rating to hotels with lower average customer (star) rating. On the other hand, reviews 
and ratings reflect the subjective opinions of consumers and consumers take this into account and discount the 
credibility of review and ratings (Pathak et al. 2010). Thus, domestic and international customers may be affected 
differently for the customer and star rating of the hotels. In general, domestic customers are more informed about the 
hotels and their locations than international customers. Furthermore, domestic customers does not have language 
barrier as they can easily communicate with the local people in case they need help. For these reasons, domestic 
customers are more likely to prefer to stay at a hotel with high customer (star) rating which is not located at the very 
er (star) rating at the city 
center. Therefore, we expect that customer (star) ratings impact the domestic demand positively as a proportion of 
total demand.  
 
H2:  All else equal, there is a positive relationship between star rating and the domestic demand as a proportion of 
total demand.  
 
H3:  All else equal, there is a positive relationship between customer rating and the domestic demand as a proportion 
of total demand.  
 
Prior studies show that review volume affects product sales (Duan et al. 2008, Ghose et al. 2011). Reducing 
concerns regarding the subjectivity of customer reviews, high review volume increases the value consumers derive 
from past costumer reviews and ratings.  Therefore, review volume also helps to reduce information asymmetry 
between the seller and the buyer. International visitors may pay more attention to number of customer reviews as they 
face a higher quality uncertainty compared to domestic visitors. Furthermore, hotels with a higher number of customer 
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reviews are less likely to have biased information in the customer comments due to the law of large numbers. 
Therefore, we expect that 
 
H4:  All else equal, there is an inverse relationship between the number of customer reviews and the domestic demand 
as a proportion of total demand.  
4. Methodology 
4.1. Data Overview 
We collect our data from www.booking.com. Booking.com is one of the leading online hotel booking agencies. 
Our data set contains online hotel reservations for Paris hotels between December 2010 and February 2011. The data 
set includes 797 hotels. For each hotel, we collected the following information: the number of domestic bookings, the 
number of international bookings, average room price, total number of customer reviews, average customer rating, star 
rating and location information as provided by Booking.com. Table 1 presents the descriptive statistics. 
 
Table 1. Descriptive statistics for Paris data set 
 
 Mean Sd min Max 
log(review 
volume) 
4.879203 1.019573 1.609438 7.748029 
log(average 
price) 
4.801605 .4423562 3.717454 6.507232 
Rating 7.470138 .758345 4.7 9.4 
Star 2.757842 .925805 0 5 
log(rooms) 3.733027 .6534291 1.609438 6.932448 
 
4.2. Research Model 
The dependent variable in this study is the proportion of total number of online bookings originated domestically.  
Observed values of the dependent variable are aggregated outcomes of individual level data, bounded between 0 and 1 
and therefore the conditional mean will be a nonlinear function and regression residuals will probably be 
heteroskedastic. Even though estimating a linear model by ordinary least squares (OLS) is one of the most commonly 
applied approaches by researchers to explain a fractional variable, OLS will introduce inefficiency and the OLS 
standard errors probably will be heteroskedastic.  Furthermore, the predicted values from an OLS regression cannot be 
guaranteed to lie between 0 and 1. Therefore in addition to a linear model estimated by OLS, following suggestions 
from prior research, we consider a quasi-likelihood model with the Bernoulli log-likelihood function (Papke and 
Wooldridge 1996, Kieschnick and McCullough 2003) and a parametric regression model based on the beta 
distribution (Hviid and Villadsen 1995, Mittelhammer 1996, Kieschnick and McCullough 2003). 
The linear model we estimate is as follows: 
 
  
In our model, we take the natural logarithm of number of customer reviews, average price and room size of the 
hotels since these variables have a higher standard deviation compared to other variables. This transformation also 
increases the explanatory power of the models. We also build a model adding quadratic terms in rating and star to 
above model; however quadratic terms turn out to be insignificant hence we finalize the model as in (1). This model is 
estimated by ordinary least squares (OLS) which assumes normally distributed (continuous and an unbounded) 
response and error terms.  
To ensure that predicted values of the proportion of domestic sales lie in the unit interval, as proposed by Papke and 
Wooldridge (1996) we consider the following model.  
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 where  i.e.,  
We make an assumption about the functional form of the conditional expectation function but no distributional 
assumption about the model. We estimate the model parameters using a quasi-likelihood method with the Bernoulli 
log-likelihood function, 
. Estimation involves maximizing the log-likelihood function,   
Lastly, we consider a parametric regression model based on the beta distribution. Beta distribution is part of the 
exponential family which forms the basis for generalized linear model framework (Mittelhammer 1996). Prior 
research suggests that beta distribution is a good distribution for proportional data (Hviid and Villadsen 1995, 
Kieschnick and McCullough 2003). We use the following probability density function of the Beta distribution in 
alternative parametrization which corresponds to the Generalized Linear Model convention, 
 
 
where ,  andare the gamma function, the location parameter,, and scale parameter,  
respectively (Paolino 2001, Cox et al. 2003 ).  
Parameter estimation involves the maximization of the log-likelihood function,  where 
Even though standard statistical packages provide commands to estimate above models, it is straightforward to 
implement the models using a general maximum likelihood estimation program. We implemented the models in Stata 
using ML library for maximum likelihood estimation.  
5. Results 
We report the regression results of the models presented above in Table 2. Before discussing the results, there are a 
couple of comments worth making about computational issues. In addition to the visual evidence of probable 
heteroskedasticity, we formally tested whether heteroskedasticity is present in our data sets. Breusch-Pagan test rejects 
the null hypothesis of homoskedastic errors. In Table 2, for each model, we present estimates of heteroskedasticity-
robust standard errors. We checked the variance inflation factors (VIFs) for each of the explanatory variables. VIFs 
suggest that multicollinearity is not present in our data sets.  
 
Table 2. Results for different regression models of proportion of domestic sales  
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 (OLS) (Quasi-likelihood) (Beta) 
    
log(review volume) -0.021*** -0.099*** -0.086*** 
 (0.005) (0.025) (0.025) 
log (average price) -0.179*** -0.903*** -0.900*** 
 (0.022) (0.107) (0.107) 
rating -0.000 0.004 0.012 
 (0.009) (0.042) (0.042) 
star 0.006 0.026 0.026 
 (0.007) (0.033) (0.034) 
log(rooms) -0.005 -0.026 -0.018 
 (0.008) (0.038) (0.037) 
_cons 1.230*** 3.714*** 3.611*** 
 (0.084) (0.415) (0.405) 
ln_phi    
_cons   2.713*** 
   (0.056) 
AIC -1.1e+03 706.233 -1.2e+03 
r2 0.466   
Wald 31.793 723.46 719.48 
Ll 589.283 -328.116 633.397 
Standard errors in parentheses. 
* p < 0.05, ** p < 0.01, *** p < 0.001 
All specifications include 20 location dummy variables (not reported). 
 
We also check whether the distributional assumptions of above regression models are supported by the data. A 
visual examination of data shows that the proportion of domestic sales does not follow a normal distribution (the 
distribution is skewed to the right). We also find that both Jarque-Bera and Shapiro-Wilk tests reject the normality of 
residuals of the linear regression model at the 1% significance level. A quantile-quantile plot of data versus a beta 
distribution suggests that data fit the beta distribution well. While we reject the linear regression model, we cannot 
reject the parametric regression model based on the beta distribution and the quasi-likelihood model in which no 
distributional assumption is made. We also performed a Box-Cox test of the functional form of the conditional mean. 
The null hypothesis of  is strongly rejected suggesting that functional form of the conditional mean is non-
linear.  
Table 2 also reports Wald test statistics of overall model significance. All models are statistically significant at 1% 
significance level. In linear regression models,  serves as a goodness-of-fit measure with a clear definition. Unlike 
linear models, non-linear models do not have such a measure. We use Pearson chi-squared statistic to test the fit of the 
quasi-likelihood model against observed data. Pearson chi-squared statistic is a measure of lack of fit. The test statistic 
was not significant suggesting that there is no evidence that data do not fit to the model. We present 
Information Criteria (AIC) statistics in Table 2. AIC is a widely used statistical model selection criteria, lower values 
of AIC statistic indicate the preferred model. The comparison of AIC statistics and the visual evidence reveal that Beta 
regression dominates the alternatives. Even though, the AIC statistic of linear regression is negative, this does not 
mean that the linear regression model is a better model than the quasi-likelihood model which has a positive AIC 
statistic. We already know that data rejects linear model and linear model does not guarantee that predicted values of 
the dependent variable maps onto unit interval. The AIC statistic of linear regression is almost always negative when 
the dependent variable is a fraction since the likelihood will always be larger than 1.  
The functional form of the conditional mean of linear regression model is different from that of non-linear 
regression models. While the marginal effect of a change in one of the regressors on the expected conditional mean of 
the proportion of domestic sales is equal to the relevant coefficient estimate in the linear regression model, it is not the 
case in non-linear regression models. For example, beta regression model estimates the marginal effect of (natural 
logarithm of) review volume on the proportion of domestic sales as -0.018. We report the estimates of marginal effects 
evaluated at the sample averages of the regressors in Table 3.  
 
Table 3. Marginal effects evaluated at the sample mean of the regressors for Paris data set 
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 OLS (QMLE) (beta) 
    
log(nreview) -0.021 -0.0210 -0.018 
log(avgprice) -0.179 -0.192 -0.193 
Rating -0.000 0.001 0.003 
Star 0.006 0.006 0.006 
log(rooms) -0.005 -0.006 -0.004 
 
We find that the natural logarithm of price is significant and negatively associated with proportion of domestic 
online sales in all model specifications. Specifically, ten percent increase in average room price decreases the 
proportion of domestic sales by about 1.9 percentage points. Thus, we validate our first hypothesis by showing that a 
higher price leads to a lower proportion of domestic sales. 
Our fourth hypothesis claims that a higher number of reviews decreases the proportion of domestic sales. Our 
empirical results confirm this claim since natural logarithm of review number is significant and negatively associated 
with proportion of domestic online sales in all model specifications. We also observe that a ten percent increase in 
review volume decreases the proportion of domestic sales by about 0.2 percentage points. We have also noticed that 
the estimates of marginal effects of price and review number across various model specifications are mostly similar.  
We also find that coefficients of neither customer rating nor star rating is statistically significant. Thus, regression 
results do not provide supportive evidence for our second and third hypotheses. This is probably related to the fact that 
domestic visitors are more or less alike international visitors in terms of the services they expect from a hotel room. 
Moreover, although hotels have higher (lower) performance in terms of service offered to customer, their customer 
rating score might be (higher) lower due to its location. 
6. Discussion and Conclusion 
In this research we investigate the impact of online reviews and hotel characteristics on the proportion of total 
bookings originated domestically. Since our dependent variable is a fraction observed on the unit interval, the 
predicted values from an OLS regression cannot be guaranteed to lie between 0 and 1. Beside, OLS will introduce 
inefficiency and the standard errors probably will be heteroskedastic. Therefore following suggestions from previous 
research, we also consider a quasi-likelihood model with the Bernoulli log-likelihood function and a parametric 
regression model based on the beta distribution and test the models against our data set. The comparison of AIC 
statistics and the visual evidence reveal that Beta regression dominates the alternatives.  
We find that price and review volume are significant and negatively associated with proportion of domestic online 
sales in all model specifications. However, neither star rating nor customer rating is significant. While a ten percent 
increase in review volume decreases the proportion of domestic sales by up to 0.2 percentage points, a ten percent 
increase in average room price decreases the proportion of domestic sales by about 1.9 percentage points. The 
estimates of marginal effects across the various model specifications are mostly similar.  
The findings of our work have practical implications for hotel managers. Our work makes it possible to identify the 
proportions of domestic (international) sales by means of hotel characteristics and online customer reviews, plan for 
seasonal changes in domestic and international demand and make decisions to better manage their fixed capacities. 
Our work has several limitations and can be extended in different directions. First, a richer data set with additional 
variables and time dimension would further enhance our understanding of the differences between domestic and 
Second, online customer review is subject to self selection bias 
meaning that customers having extreme satisfaction or dissatisfaction are more likely to post reviews compared to 
other past customers. This is especially consequential for the hotels having fewer reviews as limited reviews are more 
.  
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